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ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document hag been developed sclely for the
purpose of providing general guidance ta employees of the Goddard Epace Flight
Center (GSFC). This document may be distributed cuteide GSFC only am a
courtesy to other government agencies and esntractors. Any distribution of
this document, or application or use of the information contained herein, is
&xpreasly canditionad upon, and is subject to, the follawing understandings
and limitations;

{a) The information was developad for general guidance only and is
subject to change at any time;

{b} The information wap develaped under unique GSFC lahoratory conditionag
which may differ gsubstantially from outside conditiona;

(c) GSFC doea not warrant the Accuracy of the information when applied op
usad under other than unigque GSFC laboratory conditiona;

{d) The information should not be construed as a representation of
product performance by either GSFC or the manufacturar;

{2} Neither the United States government nor any person acting on behalf



1

[

UNiSYS @ Intercffice Memarandum
e,

!

PPM=-91-004
" To Date
C.5. Eveland January 3, 1991
Cepartment Lacatian
Code 311 GSFC
From Telaphone
¥. Eahu 731-8661
Department Lacabon
7813 T.anham
Subject 7
Radiation Report on 5. Pazcolka/311
ISTP Common Buy Part No. HCS54538KMSR V. Edsen
5. Esmacher
D. Krus

M. Haines
M. Fowler

A radiation evaluation was performed on HCS4538KMSR to determine
the total dose tolerance of these parts. A brief summary of the

- test results is provided bhelow. For detailed information, refer

to Tables T through IV and Fiqure 1.

The total doses testing was performed using a cobalt-60 gamma ray
source. During the radiation testing, eight parts were irradiated
under bias (see Figure 1 for bias configuration)}, -and two parts
were used as control samples. The total dose radiation steps were
50 and 100 krads. After 100 krads, parts were annealed at 25%C
for 96 and 168 hours, and then the irradiation was continued up
to 200 and 360 krads (cumulative). The dose rate was between
1.4=5.0 krads/hour, depending on the total dose level (see

Table II for radiation schedule). After each radiation exposure
and annealing treatment, electrical testing was performed as
described below.

i) A functional test was performed immediately after irradiation,
while the devices were still in the radiation blas fixture. This

test was performed using a bench set-up at the radiation facility
(see Figure 1 for morc dectails).

ii}) An off-site electrical test (DC parameters and functional)

was performed as per Table ITIY, using Sentry 5-50 automatic test
equiprent.

Initial measurements (before irradiation) showed all parts
passing the functional testing as per 1) and ii) above and the
parts were well within the specification limits for all D¢
parameters. However, after the first exposure to S0 krads, all
parts failed the on-site functional test which was performed
within 2-3 minutes after removing the parts from the radiaticn
chamber. However, on performing this test after 5-10 minutes, all
parts passed this test. The parts were then tested off-site as
per Table IITI and all parts passed functional as well as
parametric tests. The parts were then exposed to 100 krads
(cumulative} and the same test results (as above for 50 krads)



wera observed., The parts were then allowed to anneal for %6 and
168 hours at 25°C, and were tested as per Table ITIT. All parts

passed the functional and the DC parametric tests after
anneal ing.

On continued irradiation te 200 and 300 krads, parts continued to
fail on-site functional testing immediately after the exposurce,
but passed the same test within the next 15-20 minutes, It was
noted that as the radiation exposure was increazed from 50 to 300
krads, the time taken by the parts to pass on-site functiocnal
testing increased from approximately 5 minutes to 15 minutes.
However, at all radiation ewposures, parts passed all tests, as
per Table III, performed at the off-gite facility using an
automatic (85-50) tester.

Table IV provides the mean and standard deviation values for each
parameter after different exposures and annealing treatments. As
Table IV shows, except for the on-zite functional testing, all

parts passed all tests and stayed well within the specification
limits during this testing.

Any further details about this evaluation can be obtained upon
regquest. If you have any gquesticns, please call me at 731-8661.



TABYE T. Part Information

Generic Part Number: HCS4538KMSR

ISTP Common Buy

Part Number: HC54538KMSR

ISTPF Common Buy

Control Number: 374, 374A
Manufacturer: Harris Corp
Quantity Procured: 87

Lot Date Code: 9025

Quantity Tested: 10

Serial Numbers of 3762,3772,3788,3797,
Radiation Samples: 3505,3812,3819,3834
Serial Numbers of

Control Samples: 3748 ,375%

Part Function: Multivibrator

Part Technology: CMCS/S08 -~ Radiation Hardened
Package Style: 16 Pin Flat Pack



TABLE IT. Radiation 3Schedule

EVENTS DCSF RATE DA'TE

1) Initial Electrical Measurements i0/10/90
2) 50 krads irradiation # 2.5 krads/hr 10/16/90
Post 50krads Functional Check (on-site) 10/17/90
Post 50krads Electrical Measurements (off-site) 10/17/%0
3} 100 krads jirradiation @ 2.% krads/hr 10/17/90
Post 100krads Functional Check (on-site) 10/18/90
Post 100krads Electrical Measuremecnts (off-site) 10/18/90
* 4) 96 hrs annealing

Post 24 hr Electrical Measurements l0/22/90
) 168 hrs annealing

Post 168 hr Electrical Measurements 10/25/90
G} 200 krads irradiation @ 5 krads/hr 10/25/90
Post 200krads Functional Check (on-site) 10/26/90
Post 200krads Elcctrical Measurements (0Ef-=ite) 10/26/90
7) 300 krads irradiation @ 1.4 kKrads/hr 10/26/90
Post 300krads Functional Check (on-site) 11/01/90
Post 30Ckrads Electrical Measurements (off-site) 11/01/90

1) All parts were radiated under bias at the cobalt-

facility at GSFcC.

60 gamma ray

2} All electrical measurements were performed at 25°C,

3) Annealing performed at 25°C under bias.

* Anomalous Event

il

The initial 24 hour annealing was extended to 96 hours dua o
the time needed to repair the auxiliary $-50 Load Board adapter.
These parts cannot be electrically tested without the auxiliary
adapter.



Electrical Characteristice of HCS4RABKMSRE

TABLE I17T.
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rements after Total Dose ; bt

TABLE IV: Summary of Electrical M¢
Exposures and Annealing for HCS8453€...sR 1/, 2/, 3/.
Total Dose Expeosure [krads) Annealing at 25eog Total Dose Zxposure (krads)
Inicials 50 100 95 hrs. 168 hrs. 200 a0

Spec. Limits
Paramecers mim max mesn ad Mmeak zd mean 5d mean 54 Mmean sd nmean sd meat sd
lFunca -25kEz or BEF BF BF ar
Func2 IMHz ap ap BP 8p er g g
Funci 2MHz gD Ap ap Ep Bp ap 3P
I10L1G mp| 4.8 45 10.4 0.1 10.6 0.1 10.7 0.1 2.7 0.1 10.7 10.% g.1 10.% 0.1
TOL2G my | 4.8 25 10.4 10.6 0.1 | 10.8 0.1 10.8 0.1 10.7 0.1 11.¢ 0.1 11.0 o.-
IOHLQ na| -25 -4.8| -3.2 -9.0 . -8.7 | 0.5 j -8.3 | 0.2 | -8.3 | 0.1 | -8.3 -8.7 ) 0.1
IOH2Q mh| -25 -4.8[ -5.,1 0.1 ~-B.4 . -8.% 0.5 -B,4 ¢.1 -8.4 0.1 -8.7 -B.6 1.0
VOHLQ v 4.4 4,551 4.s 4.5 4.5 4.5 4.5
YOH2Q v 4.4 455 1.5 1.5 4, 4.5 i.5 1.5
voLig mv 0 100 0 0 0 3
.¥aLED my 4 100 ] o o 4 ] 0
I-H nk 0 500 o 2.6 3.4 1.4 1.5 1.4 1.0 1.8 3.0 1.8 3.z 5.1 3.2
1TL nh | ~500 3 0 -5 1 - B -5 g -4.5 6.4 ~5.3 ! 7.4 -5.3 T4
icc uA 0 40 0 6 07 25 11 16 1 6.0 7.9 ;21,5 [ 1009 | 2.4 ] 1201
Netes:

1/ The mean and standard deviation valuas were caiculated over the eight parte irradiated in this testing.
The control samples remaired constane throughout the testing and are not included in this table.

2/ Functional 1 was performed at the radiatior facility within % minutes of each total dose ax¥posura, without
remaving the parts from the rediaticn hlas circult board. A bench setup was used to parform thils test {sae
Figure 1 for more details on this setup) . Immediately after the expesure, all parts failed this res=; howaver,
Or. retésting after 5-15 minutes, al parts passed chis -est on exXposures up to Z00 krads. After 300 krads, one
part took about 1 hour before it passed the functional 1 test, Hewever, the remaining 7 parts passed this rest
within 15 minutes of the 300 krads exposure.

Z and 3 were performed using the Autcmatic rester {5-50} within one hour of the :otal deose
on eXpesures up to 30 krads,

3/ Furnctional Tests
expesuvre. ALl narts passad these tests,



Figure 1. Radiation Bias Circuit and Bench Set-up for
On-site Functional Testing of HCS4538KMSR.
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Notes:

- QuUtpuls are open
during radiation
testing.

- they are connected
te the oscilloscope
during functionality
chack.

1. Use enly ceramic capacitors in this set-up, All capacitoers and
resistors should be 1/4 W, +10%.

2. During radiation exposures, connect Input "¥" to GND. During
on-site functional check at the radiation facility, disconnect
input "X" from GND and apply a square wave input (250 kHz

@ 4.5V 0.2V, 50% duty cycle).

Record failures.

Monitor ocutputswith oscilloscope.

3. This test must be performed immediately after radiation
exposure — and without removal of DC bias.



